SPAR - BRAMPTON {3288) Critical Items List SRMS

4G AIRPORT RD
CIL Refe; 2991

BRAMPTON ONTARIO LHS4J5 Revisiun: 0 FMEA Ray: 0

. System; SAMS -
Subsystem; ELECTRICAL SUB.SYSTEM
Axzembly Desc: Servo Power Amplifiar

Part Numbaris): 51140F1177.3 S1149F1177.5

Mhésm:

Function: Motor Dive Amplifier ARsambty Frenvicerg muzior voltans Baced on demand fram tachometer shectromes.
Commutales thrir rmston cirive voitage. Provides Rarcware CUEment iy, ke
drive, direat crive hymettiong ans snables backup . Prevides BITE gircvits and
EITE verficagon for MOA.

Fallure Mode: Mardware Current Limiting at lower than commanded level.

HAY Func Screwn Eailures
Criticality: 2 1R

Misshon Phase: Oriit

Cause|zy: Motor Drive Amplifer Assembly Harchware curment Emiting at lovwer than sqechad lews),

Falure effect an
unitfend fem:
Mmrnummnsethghermmml. Hardwares CUment [RMithie will Bmi mokor surrert to (ower thar comanced vl Ery rschucing raator
woitage, When joint i driven, MMMEITEMmmmdmhmmﬁmmmrmﬂg. Jourt torgque cuipirt
rreay b redycad resuting in a suggish jpint. MEA demand valiage BITE may also ba snnure:tried due o ey e e dive YolegR.

. Warst Case: Unexpected metion. Sluggish joint, Autobrakes,

Radundam Pathe: Autobrakes fo Safe the Systam).
Dirwct Drive {11 Available).
Bachup Drive.

etention Rationale

Design:

Fwsistors, and capaciions used In the design ane sewetd frem extatisned relasiy (ER) types. Lile expectancy is incrassad by ensuring
thet all alkwabie cireas lovels ane Sarstod in dosardance with SPAR-RMS-PADCR. All ceramic and wlectraytic capastoms are rautnety
Subpected to adiographic inspection In acotmance with the requirsmenie of MSFLC-5T0.-356.

The SFAbu-disMm&m&huﬂTM[mmhaFwamnﬂytmhnuhgyhmhﬂumnwmnhm
Saldered io the solder pads on the surfaca gf the FYYB. The Significant advantage of thia technalogy is ko anabiles the pars o tha board ta e
mona densdly packiod, 1 fadiud b overal] vokime and waigh of the ssaambdy. :

The @ssembly Process r highly autometed. Tiwe Carts 3 MOUnted Of thit BOAMTIE Using a camp ter eomirlisd “pick and prace” machine, The
subsequant se48aring aparation ic perfarmed vaing a beit furmace, in which the time and tempetature themmal prafie that the PYE assembiy is
exprsed 10 is tightly controlled and oplimied to snaurs proper parl soldening attachment. The sceembly is manufactured unger docymernted
procedutes dnd qualily cortrols. Thicsu controls e sroncsed thioupghout the aseembly, Inspection and testing of the unk, This Inspection
INCILackes WOrNITATG I, trvfziruied frourding, solcering, and conformal coating to ansurs it # i in acearswscs with the NHB 5300 standarda

Tre SMT ine used fof thi SPA PWE aaskmibly hick undksrgons & hill qualification rogram, and assambina produced on this linve wre used n
ofer Space Profrars.

Thoe clrcull board dixsign her bine hintsd e eroure adequIns conducton width and separation and to conflm appreriote demerions of
solder pads and of component hold proviticra, Parts mownling mothets ans canbinlied in aceomanos with MAFG-STO-1544 M3FS-8TD-26
and SASD 2573751, Thess documents requiie appraved moumiing mrhacs, siress rsT 3nd COmponent Seouily.

Test:
QUALIFICATICON TESTS - The 8PA ks subjeciad Lo the following qualification testing:
VIBRATION: Exch mic of tha QM s subjedid to Flight Actepbenes Vivation Tes! (FAVT), Quallfication Acceptaros Vibmbion Test [QAVT),
and Cuaification Vikraton Test (QVT) in accordance with tha SPA Vibration Test Procecre (2256851 Thie leved and duraton fof FAYT is &5
spared:  185epSE by Fung, Bl Supargades: N
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Incpectian:

CMRED Offtins:

CMREE Online
Installatian:

per Figura 8 and Table-2 of 825552, the level and durtion for QAVT 15 a% per Figure 7 and Table 2 of 826585 the lawol and gurahion fﬂrq
a% per Figure 8 and Tabie of B2E6RE. Al the and of the three susseesive Randam vibralion test in wach axts, Both ditettions (+.) of anch of t
dt s subjecled v a shock pubse teat a= por Figure 9 of 526286,

THERMALWVACUUM: OM TYAS Test ig m sceardance with Figure 5 of the 3P4 TWAZ Test Procedurs (B2E508 wilh ful
Functional'Fermmetsic Test perlommed s wvals af +50 degrees C and =36 degrees =, eng Ran-cpadating at -S4 deqrees . The G ualification
VACLLNY [évels dunng TWAC bs X108 turr or lesa. The total best deration BT 172 cycing The QM SPA i sublected 1 a mimimum of 1000
hours of §fe lesting and 1000 power Gn-04f cyclaa.

EMC: The OM is cubjerted to EMC Tezling (tests CEDV/CEDS, JEO7, CEO0T, G302, G508, REO2, RS02, and REOM In aecardaree with the
£PA EMC test Procedure {828477) basad on MIL-STO-<814.

UNIT FLGHT ACCERTANCE TESTS - Tha FM 2Pa in gubjested ta the Tligwing aCceplance teshng:
VIBRATION: FM Acosplance Vibealion Test (AVT} in Bccordance with the 5P Vibration Test Procedure {8255a8), with level and durstion as
per Figure 5 and Table 2 of 224588,
THERMALVACLIUM. FM TVALC Tastis In accordancs with Figure & of the 8R4 TVAC Tast Procadurs (B26584), wilh hveis of +49 degrees, £
and -2 degrees C for a curation of 1 172 cycies. The vicuum leveds duning Accaptmnce TVAC Tes! ig 1610 -5 4t ar loss.

JOINT SRU TESTS - The SPA ks tistad 2% part of the joinis {urnbiant and vibration tests oy}, The ambiart ATF for ihe Showdar Joint,
Elbcis Jnint, anc Wrist Joind ars as par ATP 2001, ATP. 2003, and ATP 2005 resspectivaly. The vibdation lest for the Shoulder Jdesrit, snd Efbow
or Wit Joint ara a5 par ATP 2002, ATF.2004 and ATP 008 regpectively. Thiough wire funclion, continuity ard electircal lseiaton fests ara
perfomed par TP 2B

MECHANIGAL ARM REASSEMBLY - The EPA's ity undergo a mackancal amm Integration stage where electricat chacks are perfortnad
per TF.2007. '

MECHANICAL ARM TESTING - The auigaing spit-arm is sonfigured on the Strongback and the Manipuiaior Am Checkout s performad
per ATE 1532

FLI3HT CHECKQWT: FDRS OPS Chackout {all vehicles) JSC 18987

Uinila are ranufaciured under dscumentad qually sonticis. Thama controls are exercissd thwoughoul degn procurmment, planning,
necelving, processing, faprication, axsembly, testing and shioping of the units. Mandatery mapection points are smployed ot vadous stages nr‘
fabricatiest, aesambly, and test, Gevammend souroe inspection i invaked at varous control e,

EEE parts napection is performed @s regusrad by SPAR-RMS-PA 003 Each EEE part iz quolifed ot the part level 1o tha ceguirements of 1.
applicabie spocifizalion, All EEE parts are 100% screenad end Burnad-in_ as a minimum, as requing by SFAR-RME-P4,.003, by the supplier,
CHA s parfarmad as requined by P4A.003 ona RNdaMly selectad 5% of parts, maxdmum 5 preces, minimym 3 pieces for sach igk umber/date
coda of parts recelved, Al cavity dawvices are subjected b 100% PIND. Wire s procunsd o speciflcation MILAW-22755 ar MILAWY-31381 and
inspectid and tested to NASA JSCMBOBD Standant Nursbar G54,

Racaiving inapection verifes that sl parts received are a5 identifind In Tne procutement documents, that no physical darege s accurmed to
s during shipment, that the receivoig documsnts provide adequals treceabilty nfommation knd szmeening data cheany icentifias accaptabis
P,

Farts are inspected throughow manufacturs and assembly as approprivte to the Tanufacturing stage completed, These inspectiorss inchade:

Frumed circul board inspection for ack sepamtion, damage and chirptrcy of plated] through holes, component mounting wspecion for
COHTRC! BLUGEING, wire kxaping, sirepping, sz, Operaters and inspeestses. wre rained and cerlified 1o NASA NHB 5300 4¢34-1] Standard.
Conformal poating inspection for sdeguate processing s performed KEing uitraviokt bght techvicuoes. B .G Board installatlon ingpection Includes
Checics for comect beard imstalistion, allgnment of boards, prepat connector contact mating, wire mating, Hrapping of wires etc. Post PG
Boarg vistallation inspection inchyes Cleaniiness and worTRNEID (SEaGQOWment rep. rrandetory nepection pairt).

Linit Fre-Acceptance Test nspaction, which heludes an susit of kower ter lnspaction compistion, s bult configuration verification o as
esgn e (rEndatory mapection paint), A unit Test Readiness Review (TRR) whith naludes vorfimation of kst persannat, b documents,
1e42 suipmant calibrationyvalidation siatus and hardvware confguration is cornered Oy GA in conjunchion with Engineening, Relincdity,
Conhgursbon Control, Suppler ms sppiicatle, and he govermmant rapresantatioe, prior to the start of ety fermal besling {Accaptaree ar
Cusbcaton). Uni level Asceptanes Testng (ATP) inglures ambient pafformance, thermal and vibration texting (Spargowesrament req.
MandEory mapachion i}

Inbagratmn of un‘rtimi SRU - Inspactions include grounding checks, connectons for bant OF pusShioadk Bontacts, visual, :Iurﬂlnaﬂ_.,
WHIETOMMHICT YArMg ANd pOwed Ly batt b the appropriste Joint inspection Test Procedure (ITR), Joint el Pre-Accaptance T Inspection,
ewclhien mn auci of Iower {er Inspection completicn, &4 byl configyraiion verficatan (o w3 desin s Jolnt level Aceoptanes Testing (AT}
nciuces ambiert 3nd vibration testing (Gparigevermment reg. mANAONY Wdpedtion paint). .

Macrinical Arm Reassembly - twe inbegrition of machanical 2m Syubassembies 18 form tha sssmbled arm. Inepectinem gre perfarmed wt
=ach phass of intagration which inciudes slectrical chaetis, Hrough wirng checks, wiring rauling, interface cannectors for ber or pushback
contacts mie. Mechanical Amm Testing - Strongtmck wnd fat Aoor smblent perfermancs bl (Sparigrmmiment rep. Mandatary s pedaoh p),

Fower-gp amm. Yerity e MOA BITE errors.

Har '
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. OMRSD Online  Powsr-up amm, Vanihyna MDA BITE esrors.
Tumargund;

S¢reen Failure: A Pass
B: Fass
G Fasx

Craw Training: T crew will be traived to atways otserve whether the Brm is responding propesty o commands. If it =at, PRply brakes.
Srew Actlon: Sziect Direct Drive ¥ avalable. [f 0D nol available saect Back-up Drive, SingieDirect Drive swileh shoulk be pulssd 1o maintaln plagser rates.

Cperatlonal Effect: Cannot rse Compuler Supportes modes. Direct Drive ray nok be avalable, Autobrakes. Back-up g avallabka. Arm will not stop aulormsbesly f
failura af the aubobrake aystem has previausly ooowmed. Brakes can be applisdt ranusity.

Mission Operte under varnisr rates within approsdmiatety 10 ft of structurs, Tha operater must be able bg detect it the anm is rapanding propsly o
Gonstraints: commands wia wingow andfor CGTY views during all anm operations, Aurto trajsciories must be desiired o come o ckrer than approsimatsly

S 1t from abruchyre.

pprovaks:

‘undional Groyp Natra Position Talaphone Date Sigrwed  Slatus

gineser : Hilkz, Mchzat / SPAR-BRANMPTON SYSiMTA ENgIneer 4504 OEMaraa Sigreed

v iy Mokgaard, Lerma / SPAR-BRAMFTON  Relabily Enginesr 4550 JGMarDg Slgred

Togram Managemert OMg  Rica, CGralg f SPAR-BRAMPTON Tachnica! Frogram Manager L) OELtarss Slgned
ubiystam Memager Slenn, Gagroe | JEC-ER RMS Subxysten Manager (281) 4F3-151E  3DWwrSR Signad

ehrical Menager Allsan, Ron / J3C-MYE RMS Projact Engarwsar JSGC : (F13) 430407 DoAprsA Sligrnad
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